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(57) Abstract: A biopsy apparatus (100) for taking internal samples from a patient that employs a hollow needle penetrating member 
(10) with an integral cutter (15) and an inner member (30) for retrieving tissue samples. The penetrating member includes a needle 
tip, a tissue port (25), and a vacuum for assisting in severing tissue samples. The inner member contains a tissue basket for receiving 
at least one tissue sample and can be rotated independently of the peneu^ting member and removably positioned while the penetrating 
member remains in position in the patient. The method for the biopsy apparatus includes positioning the tissue port of the apparatus at 
least partially within or adjacent a tissue portion to be sampled, applying a vacuum to the tissue port and displacing the outer member 
to sever a tissue sample, and withdrawing the inner member proximally to transport the tissue sample through the outer member. 
The biopsy apparatus is capable of severing and recovering sequential tissue samples while the penetrating member remains within 
the patient. 
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For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the FCT Gazette. 
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BIOPSY APPARATUS AND METHOD 

T^ACKGROUNP 

1. Technical Field 

The present disclosure relates to instruments and methods used for obtaining tissue 
samples. More particularly, the present disclosure relates to minimally invasive biopsy 
instruments and methods for obtaining tissue samples. 

2. Backgroimd of Related Art 

It is often necessary to sample tissue in order to diagnose and treat patients suspected 
of having cancerous tumors, pre-malignant conditions and other diseases or disorders. 
Typically, in the case of suspected cancerous tissue, when the physician establishes by means 
of procedures such as palpation, x-ray or ultrasound imaging that suspicious conditions exist, 
a biopsy is performed to determine whether the cells are cancerous. Biopsy may be done by 
an open or percutaneous technique. Open biopsy removes the entire mass (excisional biopsy) 
or a part of the mass (mcisional biopsy). Percutaneous biopsy on the other hand is usually 
done with a needle-like instrument and may be either a fine needle aspiration (FNA) or a core 
biopsy. In core biopsy, as the term suggests, a core or fragment tissue is obtained for 
histologic examination which may be done via frozen section or parafEin section. ♦ 

The type of biopsy utilized depends in large part on the circumstances present with 
respect to the patient and no single procedure is ideal for all cases. Core biopsy, however, is 
extremely useful in a number of conditions and is being used more frequently. 

Intact tissue from the organ or lesion is preferred by medical personnel in order to 
arrive at a definitive diagnosis regarding the patient's condition. In most cases only part of 
the organ or lesion need be sampled. The portions of tissue extracted must be indicative of 
tlie organ or lesion as a whole. In the past, to obtain adequate tissue from organs or lesions 
within the body, surgery was performed so as to reliably locate, identify and remove the 
tissue. With present technology, medical imaging equipment such as stereotactic x-ray, 
fluoroscopy, computer tomography, ultrasound, nuclear medicine and magnetic resonance 

1 
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imaging, may be used. These technologies make it possible to identify small abnormalities 
even deep within the body. However, definitive tissue characterization still requires 
obtaining adequate tissue samples to characterize the histology of the organ or lesion. 
The introduction of stereotactic guided percutaneous breast biopsies offered 

5 alternatives to open surgical breast biopsy. With time, these guidance systems have become 
more accurate and easier to use. Biopsy guns were introduced for use hi conjunction with 
these guidance systems. Accurate placement of the biopsy grms was important to obtain 
useful biopsy information because only one small core could be obtained per insertion at any 
one location. To sample the lesion thoroughly, many separate insertions of the mstrument 

10 had to be made. 

Biopsy procedures may benefit from larger tissue samples being taken, for example, 
tissue samples as large as 10 mm across. Many of the prior art devices required multiple 
punctures into the breast or organ in order to obtain the necessary samples. This practice is 
both tedious and time consuming. 

15 One furtiier solution to obtam a larger tissue sample is to utilize a device capable of 

takmg multiple tissue samples with a single insertion of an instrument Generally, such 
biopsy instruments extract a sample of tissue firom a tissue mass by either drawing a tissue 
sample into a hollow needle via an external vacuum source or by severmg and containing a 
tissue sample within a notch formed on a stylet. Such devices generally contemplate 

20 advancing a hollow needle into a tissue mass and applying a vacuum force to draw a sample 
into the needle and hold the same therein while the tissue is extracted. 

A contuiuing need exists for percutaneous biopsy apparatus and methods which can 
reliably extract adequate biopsy sample(s) with a single insertion of the biopsy instrument. 

25 STJMMARY 

A biopsy apparatus is provided that employs a hollow needle penetrating member 
with an integral cutter and a removable inner member that contains a tissue basket. A 
vacuvun is applied at a tissue port in the needle to augment tissue sampling. The cutter is 
fixedly positioned in the tubular body of the needle and the needle is translated or rotated to 
30 sever tissue samples. An inner member is positioned within the hollow needle to collect and 
withdraw one or more tissue samples while the needle remains in position within the patient. 
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A biopsy method is provided wherein a biopsy apparatus, including a hollow needle 
penetrating member with an integral cutter and a removable inner member that contains a 
tissue basket, is positioned at least partially within or adjacent a suspect portion of tissue to be 
sampled from wdthin a patient's body. A vacuum is applied to the tissue port and the 

5 penetrating member is displaced to sever a tissue sample. An additional tissue sample may be 
obtained or the inner member is withdrawn proximally to transport the at least one tissue 
sample through flae penetrating member. 

The presently disclosed biopsy apparatus, together with its attendant advantages, will 
be best understood by reference to the following detailed description when used in 

10 conjunction with the figures below. 

ttRTEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the presently disclosed biopsy apparatus are described 
herein with reference to the drawings, wherein: 
15 FIG. 1 is a perspective view of the distal end of one embodiment of a biopsy 

apparatus constructed in accordance with the present disclosure with a penetrating member 
having an integrated longitudinal cutter and an inner tube; 

FIG. 2 A is a perspective view of an altemate embodiment one configuration of a 
biopsy apparatus constructed in accordance with the present disclosure with a penetrating 
20 member having an axial cutter and a liner member; and 

FIG. 2B is an axial cross section of one configuration of the biopsy apparatus 
constructed in accordance with the present disclosure with a penetrating member havmg an 
axial cutter and a liner member. 

25 DETAILED DESCRIPTION OF PREFERR ED EMBODIMENTS 

Referring now in specific detail to the drawings in which like reference numerals 
identify similar or identical elements throughout the several views, and initially to FIG. 1, the 
biopsy apparatus and method with an integrated penetrating member and cutter (hereinafter 
refened to as "biopsy apparatus 100") includes a penetrating member 10, an inner member 

30 30, and a vacuum source (not shown). 
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For pvuposes of clarity, only the details of the working distal ends 12 and 32 of 
penetrating member 10 and inner member 30, respectively, are illustrated in detail. The 
proximal ends may be attached to a suitable handle or actuator to facilitate operation of 
biopsy apparatus 100 or any of the different embodiments or configurations disclosed herein. 

5 For example, biopsy apparatus 100 may include a housing wherein outer member 10, needle 
20, and inner member 30 are housed The housing may include suitable known driving and 
actuating mechanisms. In one embodiment the penetrating member may be rapidly movable 
into position at the target tissue location by a suitable drive mechanism, such as, for example, 
potential energy devices, drive motors, pneumatic devices, or any other suitable drive 

10 mechanism. 

Penetrating member 10 is an elongated hollow tubular needle with a distal end 12 that 
defines a needle tip and an opposing proximal end (not shown). For purposes of clarity, only 
the details of the working distal end 12 are illustrated in detail. The proximal end of 
penetrating member 10 may be attached to a suitable handle or actuator to facilitate operation 

15 of biopsy apparatus 100. For example, biopsy apparatus 100 may include a housing wherein 
penetriating member 10 and iimer member 30 are housed. The housing may include suitable 
known driving and actuating mechanisms. In one embodiment penetrating member may be 
rapidly movable into position at the target tissue location by a suitable drive mechanism, such 
as, for example, potential energy devices, drive motors, pneumatic devices, or any other 

20 suitable drive mechanism. 

Distal end 12 and the proximal end of penetrating member 10 define a central 
longitudinal axis "X." Penetrating member 10 also includes a tissue port 25 having an 
integrated cutter 15 with at least one cutting edge 16. Integrated cutter 15 is shown having 
both a longitudinal and a serrated edge, but it could be any suitable directional orientation, 

25 such as axial or diagonal, or any suitable geometric shape? edge capable of slicing or severing 
a particular type of tissue sample. Penetrating member 10 is made of a medical grade 
material suitable for a penetrating needle. 

Inner member 30 is a hollow tube that includes a distal end 32 and a proximal end 
(not shown) that preferably defines a central longitudinal axis coincident with axis *X" In an 

30 alternate configuration, inner member 30 is non-concentrically disposed relative to 

penetrating member 10. Distal end 32 includes a tissue port 35 defined by perimetral outside 



4 



wo 02/062227 



FCT/L'S02/02986 



walls 36. A vacuum lumen 38 is positioned opposite tissue port 35 with a plurality of 
through holes 39 for drawing a vacuum through basket port 35 and tissue port 25 as well as 
withdrawing fluids. The proximal end of inner member 30 contains a coraiection with a 
vacuum source (not shown) independent of the positioning of penetrating member 10 and 
inner member 30. Inner member 30 is preferably constructed of medical grade plastic or 
metal. Penetrating member 10 and inner member 30 are slidingly engaged such that 
penetrating member 10 and inner member 30 can rotate together or independently. 

In operation, biopsy apparatus 100 or any of the different embodimraits or 
configurations disclosed herein may be inserted by suitable known techniques, for example, 
by motor driver or spring fired mechanisms. Alternatively, biopsy apparatus 100 may be 
inserted manually. In either arrangement, biopsy apparatus 100 or any of the different 
embodunents or configurations disclosed herein may be configured as a hand held apparatus 
or as part of a frame mounted device. An example of such a device is an image guided 
positioning apparatus such as a stereotactic imaging machine. Any suitable imaging modality 
may be used to guide biopsy apparatus to the target tissue. 

In operation, biopsy apparatus 100 is inserted in the patient at the target tissue location 
in a first, closed configuration wherein inner member 30 is positioned within penetrating 
member 10 exposmg at least a portion of outside wall 36 m tissue port 25. Biopsy apparatus 
100 may be inserted by suitable known techniques, for example, by motor driver or spring 
fired mechanisms. Altematively,biopsy apparatus 100 may be inserted manually. In either 
arrangement, biopsy apparatus 100 may be configured as a hand held apparatus or as part of a 
fi-ame mounted device. An example of such a device is an image guided positionmg 
apparatus, such as a stereotactic imaging machine. Any suitable imaging modality may be 
used to guide biopsy apparatus to the target tissue. 

Once biopsy apparatus 100 is positioned adjacent the tissue to be sampled, iimer 
member 30 is rotated to aUgn tissue port 35 with tissue port 25 to form an open second 
position and a vacuum is initiated through lumen 38 and holes 39 to assist in tiie drawing of 
tissue into tissue port 25. Either penetrating member 10 or inner member 30 are then rotated 
along the longitudinal axis "X" about one another to engage cutting edge 16 with tiie desu:ed 
tissue and to sever a tissue portion. The tissue portion is retained by the vacuum within inner 
member 30. Penetrating member 10 can then be translated or rotated for additional samples 
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dr iimer member 30 withdra\ra with the at least one tissue sample. Inner member 30 can then 
be re-inserted into penetrating member 10 and additional tissue samples taken. Biopsy 
apparatus 100 is placed in a first position, with wall 36 closing tissue port 25, for withdrawal 
from the patient 

5 Referring now to FIG. 2A, biopsy apparatus 200 includes a hollow penetrating 

member 210 with a cutter 215, a distal end 212 with a needle tip 213, and a proximal end (not 
shown). Distal end 212 and the proximal end define a central longitudinal axis "X." Cutter 
215 includes a cutting edge 216 that can be formed of suitable geometric shapes such as a 
triangle or a semi-circle and can additionally include serrations or similar suitable features on 

10 edge 21 6 to enhance the cutting or gripping of tissue during cutting. 

A vacuum lumen 2 1 8 is positioned in needle 210 and fluidly connected to a vacuum 
source (not shown). Vacuum lumen 218 dejSnes a plurality of through holes 219 positioned 
opposite tissue pdrt 225. An inner member 230 that is a liner or an insert that is 
independently rotatable within penetrating member 210 includes a distal end 232, a proximal 

15 end (not shown), and a tubular wall 236. Wall 236 defines a tissue port 235 on distal end 
232. Distal end 232 and proximal end define a longitudinal axis concentric with penetrating 
member 210. Liner 230 may be constructed of a semi-rigid medical grade plastic or metal in 
the form of a flexible mesh or lattice that is configured to be inexpensive and disposable. 
Liner 230 may be removably positioned within penetrating member 210 for retrieving tissue 

20 samples. In an altemative configuration, liner 230 is made of a rigid mesh or lattice material 
that is sUdingly positioned between vacuum lumen 218 and the inside circumference of 
penetratmg member 210 such that member 230 is non-concentric within penetrating member 
210. 

In FIG. 2B, a cross section of penetrating member 210 along line 2B-2B of FIG. 2A 
25 shows penetrating member 210 with liner 230 installed in distal end 212 and ports 225, 235 
aligned for tissue sampling. Wall 236 flexes around lumen 218 and the vacuum is applied 
through lumen 21 8 and holes 219, liner wall 236, tissue basket 237, and port 235 to draw 
tissue into port 225. 

Referring now to FIGS. 2A and 2B, in operation biopsy apparatus 200 pierces the 
30 patient m a first closed configuration wherein tissue port 225 is closed by wall 236 of liner 
230. Once penetrating member 210 is positioned adjacent the tissue to be sampled, liner 230 
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is rotated to position tissue port 235 in alignment with tissue port 225. A vacuum is then 
applied through lumen 218, holes 21 9 and wall 236 of Imer 230. Penetrating member 210 is 
then translated proximally to sever a tissue sample. The tissue sample is retamed by the 
vacuum in tissue basket 237. Additional tissue samples can be talcen or liner 230 can then be 
5 withdrawn from the penetrating member 2 1 0 while penetrating member 2 1 0 is retained in 
position within the patient. A new liner 230 can then be repositioned for an additional sample 
or series of samples. The biopsy apparatus 200 is removed from the patient while in the first 
closed position. 

Although the illustrative embodiments of the present disclosure have been described 
10 herein with reference to the accompanying drawings, it is to be understood that the disclosure 
is not limited to those precise embodiments, and that various other changes and modifications 
may be affected therein by one skilled in the art without departing from the scope or spirit of 
the disclosure. All such changes and modifications are intended to be included within the 
scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1 . A biopsy apparatus comprising: 

a penetrating member including a distal end that defines a tissue port and a proximal 
5 end, wherein the distal end and the proximal end define a longitudinal axis and the 
penetrating member is rotatable about the longitudinal axis; 

an integral cutter formed in the penetrating member for cutting tissue samples; 
an inner member removably positioned and independently rotatable within the 
penetrating member, wherein the inner member defines a tissue basket for retaining at least 
10 one tissue sample therein and wherein the inner member includes a tissue port formed therein; 
and 

a vacuum lumen positioned within the biopsy apparatus that is fluidly connected to a 
vacuum source and positioned to draw a vacuum through the tissue port. 

15 2. A biopsy apparatus according to claim 1, wherein the integral cutter includes 

at least one cutting edge formed along at least one perimeter edge thereof. 

3. A biopsy apparatus according to claim 2, wherein the cutting edge of the 
integral cutter is formed along at least one longitudinal edge thereof 

20 

4. A biopsy apparatus according to claim 2, wherein the cutting edge of the 
integral cutter is formed along a proximal edge thereof 

5. A biopsy apparatus according to claim 2, wherein the penetrating member 
25 further comprises a vacuum lumen integrally formed along an inner surface thereof, the 

vacuum lumen having a plurality of holes formed along a length thereof. 

6. A biopsy apparatus according to claim 5, wherein the inner member is made 
from an open mesh semi-rigid material. 

30 
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7. A biopsy apparatus according to claim 6, wherein the vacuum lumen is in fluid 
communication with the tissue basket of the mesh inner member while the mesh inner 
member is in any radial position relative to the penetrating member. 

8. A method of taking internal tissue samples with a biopsy apparatus comprising 
the steps of: 

placing a penetrating member in a fnrst position, wherein a tissue port is at least 
partially closed by an inner member, adjacent a portion of tissue to be sampled; 
rotating the inner member to a second position to open the tissue port; 
applying a vacuum through the tissue port; 

severing at least one tissue sample from the portion of tissue to be sampled by at least 
one of rotating and translating tiie inner member relative to the penetrating member; and 
placing the needle in the furst position for withdrawal from tiie patient. 



9 



wo 02/062227 



FCT/US02/02986 




Inte . lal Application No 

PCT/US 02/02986 



A. CLASSIFICATION OF SUBJECT rJWTTER 

IPC 7 A61B10/00 



According to International Patent Classification (IPC) or to both national dassification and tPC 



B. FIELDS SEARCHED 



Minimum docunientation searctied (classiticatlon system followed by classification symbols) 

IPC 7 A61B 



Documentation searclied other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim hlo. 



us 5 782 764 A (WERNE ROGER W) 
21 July 1998 (1998-07-21) 
figures 3,7 

US 5 775 333 A (BURBANK FRED H ET AL) 
7 July 1998 (1998-07-07) 
figures 14A-14C 

WO 00 30531 A (JONES MICHAEL ;LUBOCK PAUL 
(US); SHABAZ MARTIN (US); BURBANK FRED) 
2 June 2000 (2000-06-02) 
figures 9-14 



1-4 



1-4 



□ 



Further documents are listed in the continuation of box 0. 



|)( [ Patent family members are listed in annex. 



Special categories of cited documents : 

'A' document defining the general state of the art which Is not 

considered to be of particular reievance 
'E' earlier document but published on or aner the intemalional 

filing date 

"L' document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the International flOng date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
i^vo^e an Inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to invoh/e an Inventive step when the 
document is combined with one or more other such docu- 
mevASt such oorrdiinatlon being obvious to a person sldHed 
In the art. 

document member of the same patent family 



Date of the actual completion of the international search 



17 June 2002 



Date of mailing of the intemational search report 

25/06/2002 



Name and malUng address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRijswiik 
TeL (431-70) 340-204O, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Hamann, J 



Foim PCT/ISA/210 (second sheet) (JuV 1992) 



InfcrfTXiIcn cn patent fciT.:\]; TnLrrJacTO 



Inte tc! Appllcctlon No 

PCT/US 02/02986 



Patent ds^umenl 
cited In ssarch report 



data 



US 5782764 



21-07-1998 



US 5775333 



07-07-1998 



WO 0030531 



02-06-2000 



Patent fam!Iy 
m8mber{s) 



Publication 
data 



us 


5744958 A 


28- 


•04- 


•1998 


AU 


3592597 A 


10- 


■06- 


■1998 


WO 


9822022 Al 


28- 


■05- 


■1998 


EP 


0859965 Al 


26- 


-08- 


■1998 


WO 


9717622 Al 


15- 


■05- 


-1997 


US 


5526822 A 


18- 


■06- 


■1996 


US 


5928164 A 


27- 


■07- 


-1999 


US 


5980469 A 


09- 


-11- 


-1999 


CA 


/:loOz:oj Al 


do 


-HQ- 




EP 


0751744 Al 


08- 


-01- 


-1997 


JP 


9510638 T 


28- 


-10- 


-1997 


UO 


9525465 A2 


28- 


-09- 


-1995 


US 


5649547 A 


22- 


-07- 


-1997 


US 


2001007925 Al 


12- 


-07- 


-2001 


US 


2002016555 Al 


07- 


-02- 


-2002 


AU 


1738200 A 


13- 


-06- 


-2000 


EP 


1130997 Al 


12- 


-09- 


-2001 


UO 


0030531 Al 


02- 


-06- 


-2000 



FoTO PCT;:£A,'210 (patenl fcniV cttzx) i^'y 1G22) 



